Background-Elinogrel is the only selective, competitive and reversible platelet P2Y 12 inhibitor available in both intravenous (IV) and oral formulations.
effects (eg, prasugrel and ticagrelor) and have been associated with a greater reduction in atherothrombotic recurrences, albeit at the expense of an increase in spontaneous bleeding, compared with clopidogrel, which is the most broadly utilized P2Y 12 inhibitor. 6, 7 However, all these agents are administered orally and are not available for intravenous (IV) use, a route of administration that remains desirable in the acute coronary syndrome/PCI setting because of its immediate and more predictable pharmacokinetic (PK) and pharmacodynamic (PD) effects.
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Elinogrel is the only selective, competitive, and reversible P2Y 12 inhibitor available in both IV and oral formulations. 8 It is a direct-acting P2Y 12 receptor inhibitor that does not require metabolic activation and thus has low potential for drug-drug interactions or genetic modulation. 8, 9 Recently, the dose-ranging Intravenous and Oral Administration of Elinogrel to Evaluate Tolerability and Efficacy in Nonurgent PCI Patients (INNOVATE-PCI) phase 2b trial conducted in patients undergoing nonurgent PCI showed that elinogrel was not associated with increased major or minor bleeding, defined by Thrombolysis In Myocardial Infarction criteria, although there was an increase in bleeding requiring medical attention, primarily at the PCI access site. 10, 11 The present article reports the results of the predefined PK and PD substudy of the INNOVATE-PCI trial.
WHAT IS KNOWN
• Elinogrel is the only selective, competitive, and reversible platelet P2Y12 inhibitor available in both intravenous (IV) and oral formulations.
• Transitioning from IV to oral formulations of other classes of P2Y12 receptor antagonists is associated with drug interactions requiring judicious timing of their administration.
WHAT THE STUDY ADDS
• An IV bolus of elinogrel achieves more rapid and potent platelet inhibitory effects compared with clopidogrel, which are sustained during the transition to its oral formulation reaching lower, but not statistically significant, levels of platelet reactivity compared with clopidogrel during chronic therapy in patients undergoing PCI.
• The pharmacodynamic effects of elinogrel match its pharmacokinetic profile.
Methods

Patient Population and Study Design
The PK and PD substudy was conducted in a subset of patients randomized in the INNOVATE-PCI trial. At participating substudy sites, any patient meeting eligibility criteria for the main trial was eligible for participation in this substudy. Details of the INNOVATE-PCI trial are described elsewhere. 10, 11 In brief, the INNOVATE-PCI trial (NCT00751231) was a multicenter, phase 2b, randomized, double-blind, triple-dummy, active-controlled study of IV and oral elinogrel compared with clopidogrel in patients undergoing nonurgent PCI conducted at 60 sites in Canada, Europe, and the United States. Patients scheduled to undergo nonurgent PCI fulfilling study inclusion and exclusion criteria were eligible for randomization. 10, 11 Key exclusion criterion included low body weight (Ͻ55 kg), acute coronary syndrome within 7 days, planned staged PCI, planned glycoprotein IIb/IIIa receptor inhibitor use, and planned surgery during the study period. Patients who had received a clopidogrel loading dose Ն300 mg within 7 days before randomization were excluded, although patients using maintenance (75 mg) clopidogrel therapy were eligible for enrollment. The choice of concomitant antithrombin therapy during PCI was left to the discretion of the operator, with the exception of fondaparinux, which was not permitted. Aspirin dosing regimen was per local practice. The number and type of stents were also left to the discretion of the investigator. The use of dual antiplatelet therapy beyond the trial follow-up was per local practice. After diagnostic angiography, eligible patients were randomized in a 1:1:1:1 fashion to one of four study arms. 10, 11 In arm one (control), patients received a 300 mg or 600 mg loading dose of clopidogrel at the discretion of the local investigator, followed by clopidogrel 75 mg once daily for the duration of the study. The loading dose of clopidogrel was to be administered within the 12 hours preceding the interventional procedure. In arms two, three, and four, patients received an 80 mg IV bolus of elinogrel immediately before the PCI, followed by twice daily oral elinogrel administration of 50 mg, 100 mg, or 150 mg for 60 days, with the first oral dose administered concomitantly with the IV bolus. During the early phase of the trial, per protocol, an independent Data Safety Monitoring Committee recommended increasing the IV dose from 80 mg to 120 mg and discontinuation of the 50 mg arm, with continuation of enrollment in the 100 mg and 150 mg oral elinogrel arms. In the present substudy, patients were enrolled after the Data Safety Monitoring Committee made these recommendations. Therefore, this substudy included three groups: clopidogrel 300 mg/600 mg loading dose plus 75 mg maintenance dose; elinogrel 120 mg IV plus 100 mg oral dose; and elinogrel 120 mg IV plus 150 mg oral dose ( Figure 1) .
A total of eight sites enrolled patients in the platelet function substudy: two of these sites were based in Germany, three were in Poland, and three were in the United States (see Appendix A for enrolling sites). Patients enrolled in this substudy had blood samples drawn at multiple time points to assess the effects of elinogrel or clopidogrel in the acute and chronic phases of therapy. In particular, the objective of the acute phase assessments was to evaluate the effects of the IV bolus of elinogrel and the transition to its oral formulation in the first 24 hours of the peri-PCI period, relative to a 300-or 600 mg loading dose of clopidogrel. The objective of the chronic phase assessments was to determine the effects of the oral formulation of the drug in the maintenance phase (30Ϯ5 days post-PCI) of therapy. The PK assessments were performed for elinogrel using high-performance liquid chromatography with mass spectrometry for detection and quantification of elinogrel. The PD assessments included multiple measures of platelet aggregation determined by light transmittance aggregometry (LTA) and a proprietary perfusion chamber assay in which thrombus formation is assessed by perfusing whole blood over a collagen surface under arterial shear conditions. Details of the PK and PD assessments are described.
A schedule of events for the acute phase and chronic phase PK and PD assessments is summarized in Figure 1 . In brief, in the acute phase, blood samples for both PK and PD were collected at six nominal time points: a baseline sample taken before PCI and at approximately 15 to 30 minutes, and 2, 6, 8, and 20 hours after administration of the IV bolus and initial oral dose. In the chronic phase of oral elinogrel or clopidogrel maintenance dosing, PK and PD blood samples were collected at three nominal time points: at baseline before usual morning dose (trough levels), and at 2 and 6 hours after study drug dosing. Two additional PK samples (without concomitant PD assessment) were drawn approximately 4 and 6 hours after the second oral dose, which corresponded to approxi-mately 13 and 15 hours, respectively, after the IV dose. Patients were instructed to use oral elinogrel twice daily with meals (ie, breakfast and dinner).
The protocol was approved by the Institutional Review Board at the individual sites and the study was conducted in accordance with regulatory standards and good clinical practice guidelines rooted in the Declaration of Helsinki. Separate written informed consents were provided by all patients to participate in the INNOVATE-PCI trial and the platelet function substudy. The authors had full access to the data and take full responsibility for its integrity. All authors participated in the drafting and review of the manuscript and have agreed to the manuscript as written.
Blood Sampling, Pharmacokinetic, and Pharmacodynamic Assessments
Blood samples for PK and PD assessments were collected at the scheduled time points from an antecubital vein using a loose tourniquet. The first 2 to 4 mL of blood were discarded to avoid spontaneous platelet activation. A vacutainer tube containing ethylenediaminetetraacetic acid (1.8 mg mL Ϫ1 ) was used for the PK assessment (elinogrel plasma concentration measurements). Vacutainer tubes containing 3.2% trisodium citrate (TSC) were used for LTA after 5 mol/L adenosine diphosphate (ADP) stimuli. In addition, vacutainer tubes containing a proprietary anticoagulant C921-78 (factor Xa inhibitor; Portola Pharmaceuticals) were used for PD assessments using perfusion chamber assay and LTA after 5 and 10 mol/L ADP and 4 g mL Ϫ1 collagen stimuli. In fact, although TSC is the most commonly used anticoagulant for LTA studies, it is known to create pharmacodynamic artifacts attributable to altering the free calcium concentration in plasma through chelation of calcium, resulting in 100-fold lower calcium concentrations in platelet-rich plasma (PRP). This artificially low calcium concentration results in inhibition of endogenous ecto-ADPase activity in plasma, which normally degrades ADP in the cuvette that is released during the aggregation reaction. 12 Inhibition of ecto-ADPase activity results in artificially high ADP concentrations in TSC versus other anticoagulants in which physiological calcium concentrations are maintained (ie, C921-78). Because elinogrel is a competitive and reversible P2Y 12 antagonist, and because it is thus sensitive to ADP concentration in the cuvette, use of an anticoagulant such as TSC will underestimate the potency of elinogrel, relative to clopidogrel, the potency of which is minimally affected by ADP concentrations, attributable to its irreversible mechanism of action. Thus, the most relevant LTA conditions for comparing the ex vivo potency of elinogrel under the most physiologically relevant conditions are those using C921-78 as an anticoagulant, rather than TSC. However, to facilitate comparison with published data with clopidogrel, we also have included the PD data generated in TSC.
Pharmacodynamic Assessment
Platelet aggregation was performed with the use of LTA according to standard protocols, as previously described. 9 Briefly, platelet aggregation was assessed using PRP by the turbidimetric method. PRP was the supernatant collected after centrifugation of anticoagulated blood at 250g for 10 minutes. The isolated PRP was kept capped at 37°C before use. Platelet-poor plasma was the supernatant collected after a second centrifugation of the blood fraction at 1,000g for 10 minutes. Light transmission was adjusted to 0% with PRP and to 100% for platelet-poor plasma for each measurement. LTA was performed on addition of 5 mol/L ADP (Sigma, St. Louis, MO) from blood anticoagulated with citrate and on addition of 5 and 10 mol/L ADP and 4 g mL Ϫ1 collagen (Chronolog, Havertown, PA) stimuli from blood anticoagulated with C921-78. Aggregation response was recorded for 6 minutes and on-treatment peak platelet aggregation values were reported.
A proprietary perfusion chamber assay, based on a modification of the real-time thrombosis profiler, 9 also was performed at selected substudy sites. Blood was collected in C921-78 anticoagulant and was treated with rhodamine-6G for 20 minutes at 37°C to fluorescently label the platelets. Samples were then perfused over a collagen-coated surface under arterial shear conditions (1,500 seconds Ϫ1 ) for 5 minutes. Thrombus growth over time was determined by quantification of fluorescence intensity over a fixed area during the 5-minute period.
Pharmacokinetic Assessment
Plasma samples were obtained at selected time points and shipped to a central core laboratory (Cedra Corporation, Austin, TX) for analysis. Sample analysis for study drug concentrations were performed by validated methods using high-performance liquid chromatography with mass spectrometry detection for quantification of elinogrel, as previously described. 9 
Blinding
Sites participating in the platelet function substudy used an unblinded technician to perform and report aggregometry results. Technicians, however, were blinded to treatment assignment and were instructed to keep all results confidential to ensure that personnel involved in the clinical treatment or assessment of patients enrolled in the trial remained blinded. Substudy sites remained 
Statistical Analysis Pharmacodynamic Assessment
The analysis population for this assessment included subjects who enrolled in the platelet function substudy and received any study drug. There was not a sample size calculation for this substudy because this analysis was the first to evaluate both IV and oral dosing of elinogrel in humans. Therefore, this substudy served to provide pilot data for future investigations. Our objective was to achieve at least 15 patients per group to have meaningful PK/PD information. For each LTA blood sampling group and time, pair-wise comparisons of peak platelet aggregation were made between all three treatment groups in the substudy using an exact Wilcoxon twosample test using SAS 9.1.3 software. No adjustments were made for multiple comparisons or multiple end points. For each LTA blood sampling group, plots reporting the median peak platelet aggregation value by treatment over time were constructed. Time was split into the acute phase (ie, up to hospital discharge/24 hours) and the chronic phase (ie, at day 30 visit). Error bars representing interquartile ranges were constructed for each median peak platelet aggregation value. A repeated measures analysis was conducted using mixed-effect models to observe the overall treatment effect and whether that effect changed over time. Mixed effect models were constructed for both the acute and chronic phases.
Pharmacokinetic Assessment
The analysis population for the PK assessment included subjects who enrolled in the platelet function substudy and received elinogrel. For each PK sampling time point, medians of elinogrel concentrations were calculated for each of the two elinogrel treatment groups in the substudy. Plots of the medians over time were constructed by elinogrel treatment arm. Error bars representing interquartile ranges were constructed for each PK time point. Cmax was determined to be the time point at which the highest median elinogrel concentration was observed, and the difference in Cmax estimates in the two elinogrel arms was compared using an exact Wilcoxon two-sample test using SAS 9.1.3 software. Median area under the curve calculations for the first 24 hours after administering the IV bolus were completed at Novartis Pharmaceuticals (Basel, Switzerland) and were calculated using data from subjects having four or more PK samples using the trapezoidal rule and considering all data points through discharge and corrected to a 24-hour period. The difference in area under the curve estimates between the two elinogrel arms was compared using a Wilcoxon rank-sum test. Time was split into the acute phase and the chronic phase as with PD assessments. All statistical assessments were performed using SAS 9.2 software unless otherwise noted.
Results
Study Population
A total of 56 patients (20 treated with clopidogrel and 36 with elinogrel) of the overall trial population (nϭ652) agreed to participate in the platelet function substudy of the INNOVATE-PCI trial. The clinical characteristics of these subjects are shown in Table. There were no significant differences between groups except for a higher prevalence of patients with previous coronary artery bypass surgery in the clopidogrel arm (Pϭ0.01). Patient characteristics did not differ significantly from those of the overall cohort enrolled in the INNOVATE-PCI study (data not shown). At time of randomization, 71.4% (40/56) of substudy patients were using maintenance clopidogrel therapy with approximately equal distribution across treatment groups (Table) . 
Pharmacodynamic Assessments
In the acute phase of treatment, there were no differences in baseline levels of platelet reactivity between groups ( Figure  2A-C) . Patients randomized to treatment with elinogrel achieved more rapid and potent antiplatelet effects than clopidogrel, as assessed with LTA after 5 and 10 mol/L ADP stimuli in C921-78 -anticoagulated PRP and after 5 mol/L ADP stimuli in citrate-anticoagulated PRP. For both elinogrel and clopidogrel, the overall extent of aggregation was greater at each time point when 10 mol/L ADP was used as an agonist ( Figure 2B ), compared with 5 mol/L ADP ( Figure 2A ). The antiplatelet effect observed with 5 mol/L ADP in citrate-anticoagulated PRP ( Figure 2C ) was similar to that using 5 mol/L ADP in PRP anticoagulated with C921-78 ( Figure 2A ). In particular, near-maximal levels of antiplatelet activity were achieved within 15 to 30 minutes with elinogrel and between 2 and 6 hours with clopidogrel irrespective of ADP concentration or anticoagulant. The absolute difference in extent of platelet aggregation between clopidogrel and elinogrel doses during the acute peri-PCI period was approximately 6% to 24% based on LTA using 5 mol/L ADP stimuli in C921-78. The observed PD effects were sustained during the transition from the IV to the oral formulation of elinogrel, suggesting there is no interruption in platelet inhibition when transitioning from IV to oral elinogrel. PD profiles were similar among patients treated with elinogrel 120 mg IV plus 100 mg oral dose compared with elinogrel 120 mg IV plus 150 mg oral without any differences in on-treatment platelet reactivity between groups. Parallel findings during the dosing cycle, albeit less enhanced, were observed with LTA after collagen stimuli (data not shown). In contrast, PD results from the perfusion chamber assay were not easily interpretable, because all three dosing arms showed full inhibition at most time points (data not shown), indicating that the assay was fully saturated. During chronic therapy, elinogrel achieved similar platelet inhibition to clopidogrel before the next oral dose (trough levels), as shown in Figure 3A , 3B, and 3C. After daily oral maintenance dose administration, although elinogrel was associated with lower levels of platelet reactivity (absolute difference in extent of platelet aggregation between clopidogrel and elinogrel doses was approximately 10% to 18% based on LTA using 5 mol/L ADP stimuli in C921-78) approximately 2 to 6 hours after dosing ( Figure 3A-C) , this difference was not statistically significant. The PD profiles were similar among patients treated with elinogrel 100 mg dose compared with elinogrel 150 mg dose without any differences in on-treatment platelet reactivity between groups.
Pharmacokinetic Assessments
The PK data were available in 36 elinogrel-treated patients (120 mg IV plus 100 mg oral dose [nϭ15] and 120 mg IV plus 150 mg oral dose [nϭ21]). In the acute phase of treatment, PK assessments after IV administration showed the highest plasma drug levels at approximately 15 to 30 minutes, which was the earliest time point measured, followed by a decline that reached steady-state levels (ie, day 30 levels) after approximately 20 hours post-PCI. The median elinogrel Cmax during the acute phase was 30,600 ng/mL and 20,700 ng/mL for the 120 mg IV plus 100 mg oral dose and 120 mg IV plus 150 mg oral dose, respectively (Pϭ0.0079). The area under the curve levels for the first 24 hours after IV administration (153,088 versus 163,091 ng.hr/mL; Pϭ0.73) were similar between patients treated with 120 mg IV plus 100 mg oral dose and 120 mg IV plus 150 mg oral dose, respectively ( Figure 4A ). In the chronic phase of treatment, plasma levels of elinogrel were similar to those observed after 20 hours in the acute phase of treatment, with small differences between groups and substantial overlap in plasma concentrations between the 100 mg and 150 mg elinogrel doses ( Figure 4B ). The time course of the PD effect parallels the PK of elinogrel, as expected for a direct-acting reversible drug.
Discussion
Elinogrel is a quinazolinedione with selective, competitive, and reversible inhibitory effects on the platelet P2Y 12 receptor. 8 It is the only P2Y 12 receptor antagonist available in both IV and oral formulations and, therefore, presents the advantages of having immediate platelet inhibitory effects after parenteral administration and a seamless transition to oral administration without concerns of drug interactions. 8 The combination of the two formulations of oral and IV dosing was tested for the first time in the INNOVATE-PCI trial, a phase 2b dose-ranging study conducted in patients undergoing nonurgent PCI. 10, 11 The present analysis describes the results of the predefined substudy of the INNOVATE-PCI trial assessing the PK and PD effects of elinogrel in the acute and chronic phases of therapy. In particular, in the acute phase of treatment, an IV bolus of elinogrel achieved more rapid and potent antiplatelet effects compared with clopidogrel, which were sustained during the transition from the IV to the oral formulation in the first 24 hours of the peri-PCI period. During chronic therapy, elinogrel achieved similar platelet inhibition to clopidogrel before the next oral dose (trough levels) and, although elinogrel was associated with lower levels of platelet reactivity up to 6 hours after daily oral maintenance dose administration, these differences were not statistically significant. The PK assessments showed a rapid increase in plasma drug levels, with a maximum measured concentration at approximately 15 to 30 minutes after IV administration, followed by a decline that reached steady-state (ie, day 30) levels after approximately 20 hours. There were no important differences in PD and PK effects between the two dosing regimens of elinogrel tested in this substudy.
The findings of the present pilot substudy provide important insights that may be pivotal for the future clinical development of elinogrel. The PD effects of IV elinogrel demonstrate very rapid and potent platelet inhibitory activity. In particular, near-maximal platelet inhibitory effects were observed within 15 to 30 minutes after IV bolus administration. However, because this evaluation is the earliest measured PD time point, it cannot be excluded that even more immediate antiplatelet effects may be observed if earlier functional determinations had been performed, consistent with the Cmax levels occurring nearly instantaneously after IV bolus administration. Importantly, these observed PD effects were predictable, leading to near-complete blockade of ADP-induced aggregation. Further, these platelet inhibitory effects were additive, as demonstrated by increased platelet inhibition in the elinogrel arms, relative to baseline measurements, in which most patients were already using clopidogrel maintenance therapy. In fact, IV elinogrel provided increased antiplatelet effects in addition to clopidogrel and aspirin therapy, a finding that is in line with previous investigations conducted in clopidogrel-treated patients with high platelet reactivity. 9 Overall, these increased antiplatelet effects are desirable properties, particularly in the peri-PCI period, and may overcome the limitations of oral P2Y 12 inhibiting agents, which have a longer time to onset of platelet inhibition. In fact, although novel oral P2Y 12 platelet inhibitors such as prasugrel and ticagrelor also achieve high levels of platelet inhibition and have additive inhibitory effects in patients already using clopidogrel treatment, they require more time (approximately 1-2 hours) than an IV bolus of elinogrel to reach their maximal effects. 13, 14 Furthermore, on the basis of PK principles, it is expected that an IV formulation of a given drug, especially if administered as an infusion, will deliver a more consistent, predictable, and titratable exposure over time than an oral formulation, which is a desirable property in the peri-PCI period. Of note, elinogrel does not have concerns of drug interaction during transition from its IV to oral formulation, a phenomenon that affects cangrelor, an investigational P2Y 12 receptor antagonist available in an IV formulation that requires judicious timing of administration of oral P2Y 12 agents after discontinuation of cangrelor. 15, 16 Intersubject response variability to antiplatelet therapy, particularly in clopidogrel-treated patients, has emerged as a concern given its association with adverse outcomes. [17] [18] [19] In particular, genetic and environmental factors interfering with clopidogrel metabolism have been associated with limited drug response and an increased risk of atherothrombotic events. 17, 18 These factors are not known or expected to impact elinogrel because it does not require metabolic activation and is direct acting; therefore, it represents a potentially promising antiplatelet agent in the acute coronary syndrome/PCI setting. 8 Equally important, the PD results from this substudy suggest that chronic orally administered elinogrel is at least as pharmacodynamically effective as clopidogrel throughout the dosing cycle.
In this investigation, the observation that the peak and trough PK effects were paralleled by PD effects during both the acute phase and chronic phase is also a desired property, particularly for those patients who need to undergo surgery. Although this study was not designed to assess pharmacological washout of elinogrel as patients underwent PCI and thus needed to maintain P2Y 12 inhibiting therapy, previous studies have shown a return to baseline PD effects within 36 to 48 hours of last oral administration of elinogrel (Portola, data on file). This return of function is more rapid than that observed with the other available oral reversible P2Y 12 receptor inhibitor, ticagrelor, for which approximately 5 days are needed to return to baseline response after withdrawal 20 and for which drug-regulating authorities in the United States and Europe recommend 5 or 7 days, respectively, of washout before surgery to reduce bleeding complications. 21, 22 However, it needs to be acknowledged that this PK-PD property of elinogrel may raise concerns for subjects with poor compliance because they may be exposed to subtherapeutic antiplatelet effects when they miss doses. Dedicated studies are warranted to fully understand the washout properties of elinogrel when used at therapeutic doses.
Previous investigations have shown dose-responsive effects with lower doses of elinogrel than studied in INNOVATE-PCI. 8 By contrast, there were no significant differences in PD measures between the elinogrel dosing regimens in this study. This observation may be attributable to the fact that the PD assay was saturated and thus unable to detect greater levels of platelet inhibition. The similar levels of antiplatelet effect observed at the 15 to 30 minutes after IV administration time point, when maximal P2Y 12 inhibition was observed, and at the 6 hours after day 30 oral dose time point are consistent with this hypothesis. Additionally, the PD findings are in line with the PK assessments, which show only modest differences in plasma levels of elinogrel with the 100 mg and 150 mg maintenance dosing regimens. Although the impact of elinogrel dosing on efficacy and safety measures warrants further investigation, this small substudy does not suggest that the 150 mg oral dose regimen of elinogrel has substantially different PK or PD effects over a 100 mg dose.
Study Limitations
This was a small sample study in which no formal sample size calculations or statistical adjustments for the multiplicity of the tests were performed. However, this is justified in small proof-of-concept studies that serve to provide pilot data for large-scale investigations. 23 Numerous assays are currently available to test for P2Y 12 -mediated effects. In the present study, we limited our PD assessments to LTA and perfusion chamber assay. Whereas other currently available tests such as vasodilator-stimulated phosphoprotein phosphorylation measurements and VerifyNow P2Y 12 would have been of additive value, these tests were not performed because of the ethical restrictions on the total blood volume permitted to be sampled. In fact, the present substudy included numerous time points during which multiple LTA assessments were conducted, in addition to the PK analysis and other laboratory measures conducted as part of the main trial. Further, the use of higher concentrations of ADP in citrated blood in the PD assessments would have allowed a better comparison of the results with other novel P2Y 12 inhibitors. However, during platelet stimulation with high ADP concentrations, elinogrel effects are less pronounced because of its direct competition with ADP for the P2Y 12 receptor. 24 Therefore, this property also may imply limitations of PD assays to fully define the platelet inhibitory effects of elinogrel. Nevertheless, the competitive effects of elinogrel for ADP binding have been suggested to be a beneficial property of elinogrel, because this may mitigate the bleeding potential of this compound as higher ADP levels are encountered in active major bleeding than in ischemic/thrombotic events. 8 The differences in PK were modest between the two elinogrel arms, which is not entirely surprising given that both arms received the same (comparatively much larger) IV bolus dose and only modestly different oral doses. The lower PD effect seen with the 120/100 mg arm may likely be attributable to chance rather than a result of true PK differences across the two elinogrel arms.
Conclusions
In summary, in the acute phase of treatment, an IV bolus of elinogrel achieved more rapid and potent antiplatelet effects compared with clopidogrel, as assessed by multiple determinations using light transmittance aggregometry, which were sustained during the transition from the IV to the oral formulation in the first 24 hours of the peri-PCI period. During chronic therapy, elinogrel achieved similar platelet inhibition to clopidogrel before the next oral dose (trough levels), and although elinogrel was associated with lower levels of platelet reactivity up to 6 hours after daily oral maintenance dose administration, these differences were not statistically significant. As expected for a direct-acting reversible inhibitor, the observed PD effects closely matched the observed PK profile of elinogrel throughout the dosing cycle. Additional studies are warranted to further define the PK/PD profile as well as the safety and efficacy of elinogrel.
